PATENT 

Serial No, 10/501,441 
Amendment in Reply to Office Action of June 12, 2008 

IN THE CLAIMS 

This listing of claims will replace all prior versions, and 
listings, of claims in the application: 

Listing of Claims : 

1, (Currently Amended) An optical scanning device (1) for 

scanning a first information layer ( 2 by means of a first 
radiation beam (4^) having a first wavelength 4?c^^and a first 
polarization--t#^-)-, a second information layer -f^ — by means of a 
second radiation beam — having a second wavelength 4^J^a.nd a 
second polarization — tp^^, and a third information layer (2 ' ) — ^by 
means of a third radiation beam (dM h aving a third wavelength 
and a third polarization— tp^.^, wherein said fiarst, second and third 
wavelengths substantially differ from each other, the device 
comprising; 

a radiation source (7) for emitting said first, second and 
third radiation beams consecutively or simultaneously, 

an objective lens system — for converging said first, second 
and third radiation beams beam on the positions of said first. 
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second and third information layers, and 

a phase structure (24) with a non-periodic stepped profile, 
arranged in the optical path of said first, second and third 
radiation beams, the structure including a plurality of steps (j ) 
with different heights ^li^-)— for forming said non-periodic stepped 
profile , character i c ed in that wherein : 

said phase structure (24) Includes birefringent material 
sensitive to said first, second and third polarizationsj_ (p^, p^.^ 
p^.-) — aiid 

said stepped profile is designed for introducing a first 
wavefront modification— (-AW^^, a second wavefront modification -^AW^^ 
and a third wavefront modification 4AW^-^for said first, second and 
third wavelengths— respectively, wherein at least one of 
said first, second and third wavefront modifications is of a type 
different from the others and at least one of said first, second 
and third polarizations 4^^-,_p^-,^^^dif f ers from the others ; and 

said heights (h ., ) are further designed such that relative step 
heights (h^-h^) between adjacent steps (1, j+l) include a relative 
step height having an optical path substantially equal to aX, , 
wherein ^^a^^ is an integer and a>l and ""X - ^" is said second 
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wavelength , 

2, (Currently Amended) Aa ^The optical scanning device { 1 ) ■ 
according to Claim 1, wherein said first wavefront modification 
4AW^-^ — comprises substantiallv of the type(a) of at least one of 
a spherical aberration and/or and defocus , 

3, (Currently Amended) Ari -The optical scanning device (1} 
according to Claim 1, wherein said second wavefront modification 
4AWi-)— is substantially flat. 

4, (Currently Amended) Aa ^The optical scanning device (1) 
according to Claim 3, wherein said third wavefront modification 
4^J—2.s substantially flat. 

5 , (Currently. Amended) Aa ^The optical scanning device (1) 
according to Claim 4, wherein said stepped profile is further 
designed for introducing substantially identical phase changes 4^^-^ 
^^^■^—tor both said second and third wavelengths— t-AO^-^AO^-)-, and 
wherein said third polarisation (p^ -) — polarization differs from said 
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secon d polarisation {pj - polarization . 

6. {Currently Amended) An optical scanning device (1). 
according to Claim 5/ .- for scanning a first information layer by 
means of a first radiation beam having a first wavelength and a 
first polarization, a second information layer by means of a second 
radiation beam having a second wavelength and a second 
polarization, and a third information layer by means of a third 
radiation beam having a third wavelength and a third polarization, 
wherein said first, second and third wavelengths substantially 
differ from each other, the optical scanning device comprising: 

a radiation source for emitting said first, second and third 
radiation beams consecutively or simultaneously, 

an object ive lens system for converging said first, second and 
third radiation beams beam on the positions of said first, second 
and third information layers, and 

a phase structure with a non-periodic stepped profile, 
arranged in the optical path of said first, second and third 
radiation beams, the structure including a plurality of steps with 
different heights for forming said non-periodic stepped profile. 
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wherein; 

said phase structure includes biref ringent material sensitive 
to said first, second and third polarizations; 

said stepped profile is designed for introducing a first . 
wavefront modification, a second wavefront modification and a third 
wavefront modification for said first, second and third 
wavelengths, respectively, wherein at least one of said first, 
second and third wavefront modifications is of a type different 
from the others and at least one of said first, second and third 
polarizations differs, from the others; and 

wherein ^tho — an extraordinary refractive index (n^) of said 

birefringent material substantially equals l-\--^(n^^l) , where ^^n^" is 

fehe-an ordinary refractive index of said birefringent and and 

are either said second and third wavelengths-45biT--5^4-, 
respectively, or said third and second wavelengths— (^Jc^-,^^-)-, 
respectively, 

7, (Currently Amended) Aa ^The optical scanning device (1) 
according to Claim 3, wherein said third wavefront modification 
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4AWa-)— is substantially of the same type as said first wavefront 
modification — (AW^.-)-. 

S. (Currently Amended) Ao ^The optical scanning device -(i-)- 
according to Claim 7, wherein said stepped profile is further 
designed for introducing substantially identical phase changes 
4^3.-7— for both said first and third wavelengths— ^^-r—?t^-)-, and 
wherein said third polarisation (p^ 4 — polarization differs from said 
firs t polarisation (p ^j - polarization , 

9- (Currently Amended) An ^The optical scanning device (1) 
according to Claim 8, wherein the extraordinary refractive index 

(n^) of said birefringent material substantially equals l-\--^{n^-l) , 

K 

where "n^" is the ordinary refractive index of said birefringent 

and "^^X^" and "X^" are either said first and third wavelengths—^Jc^-r 

respectively^ or said third and first wavelengths— (-^d^, 
respectively . 

Claim 10 (Canceled) 
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11, (Currently Amended) A^ ^The optical scanning device -ti^ 
according to Claim 1, wherein said phase structure (24) is 
generally circular and said steps 4^ — are generally annular. 

12 , (Currently Amended) Aa ^The optical scanning device -(-3^ 
according to Claim 1, wherein said phase structure (24) — is formed 
on a face of a lens of said objective lens syste m (8) ■ 

13, (Currently Amended) Aj^ -The optical scanning device (1 - ) - 
according to Claim 1, wherein said phase structure (24) is formed 
on an optical plate provided between said radiation source ( - 7 -^ — and 
said objective lens system — (-84-- 

14, (Currently Amended) j^3r -The optical scanning device 
according to Claim 13, wherein said optical plate comprises a 
quarter wavelength plate or a beam splitter. 

15, (Currently Amended) A phase structure (2d) for use in an 
optical scanning device 4^ — for scanning a first information layer 
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(2") b y means of a first radiation beam (A") h aving a first 
wavelength 4^^^ — and a first polarization— tp^^, a second information 
layer (2) b y means of a second radiation beam (4) having a second 
wavelength 4^-^ — and a second polarization — (p^-^, and a third 
information layer (2^ b y means of a third radiation beam (4^ ) 
having a third wavelength 4?b^^and a third polarization— (p^.-)-, 
wherein said first, second and third wavelengths substantially 
differ from each other, the phase structure being arranged in the 
optical path of said first, second and third radiation beams and 
having a rion -periodic stepped profile, characteri s ed in that , 
wherein; 

said phase structure - (2 4 ) includes biref ringent material 
sensitive to said first, second and" third polarizationsj_— tp^T— ^^t- 

said stepped profile is designed for introducing a first 
wavef ront modif ication— (AW^^, a second wavef ront modification 4AV^J- 
and a third wavef ront modification 4Aw^-^— or said first, second and 
third wavelengths — — — T^J-, respectively, wherein at least one of 
said first, second and third wavef ront modifications is of a type 
different from the others and at least one of said first, second 
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and third polarizations 4p^-,^^.,__p.^^dif f ers from the others ; and 

the phase structure includes a plurality of steps with 
different heights for forming said non-periodic stepped profile, 
said heights (h . ^) being further designed such that relative step 
heights (hj ^-h. ^) between adjacent steps ( j , j+l) include a relative 
step height having an optical path substantially equal to aX , , 
wherein ^^a" is an integer and a>l and ^'X^" is said second 
wavelength . 

16. (Currently Amended) A lens (17) for use in an optical 
scanning device (1) for scanning a first information layer {2") by 
means of a first radiation beam (4") - having a first wavelength 43^^^ 
and a first polarization— a second information layer by 
means of a second radiation beam 44^) — ^having a second wavelength 
4)^J—a.n(l a second polarization— (p^-)-, and a third information layer 
(2 ' • ) — ^by means of a third radiation beam (4 ' ) — shaving a third 
wavelength -(r^^-i — and a third polarization— (p^-l-, wherein said first, 
second and third wavelengths substantially differ from each other, 
the lens being provided with a phase structure according to Claim 
15. 
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